CLAIMS 
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What is claimed is: 

1. Hh^hod of fabricating an electrical contact structure, 
comprising: 

confiXuring a flexible elongate member to have a 
springable shape\said elongate member having a length; 

selecting an overcoat material for its structural 

characteristics; anc 

applying th\ overcoat material onto the elongate member. 

2. Method, accordang to claim 1, wherein: 

the resulting c\nta4t sAucture exhibits both elasticity 

and plasticity. 



cl. 



15 



20 



25 



3. Method, according 
the elongate me 
resulting resilient electr 

the overcoat material s 



perv s 
ifcal op 



lim 1, wherein: 

trves as a falsework for the 

itact structure; and 

rves as a superstructure for the 



resulting resilient electrical cjnW structure. 

4. Method, according to ciaimV, further comprising: 
leaving the elongate meAberVi place after applying the 

overcoat. 

5. Method, according to claim 1, fuVher comprising: 
at least partially removing the kongate member after 

applying the overcoat. 

6. Method, according to claim 5, further cWising: 

fully removing the elongate member aft^ applying the 
overcoat material. 
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lethod, according to claim 1, 

wf\erein the elongate member is formed of a first material 
having a melirvLng temperature; and 
furtfier comprising: 

priorVto applying the overcoat material, coating the 
elongate member wVh a second material which is dissimilar from the 
first material andXwhich is capable of forming an alloy with the 
first material, saidNalloy having a lower melting temperature than 
the melting temperature of the first material. 



10 8. Method, accordi 

after applying \th€ 
resilient contact structure 



to c 




6, further comprising: 
oat, heating the resulting 



form said alloy, 



9. Method, according tp c\aim 
is a gold wire, and furthej^ 
15 prior to applyin" 

of tin over the gold wire/ 



, wherein the elongate member 
comp'rising: 

the ovXrpoat material, applying a layer 



10 . Method, accordi 
the overcoat ma^t 



to cla|im 
erial has a s€ 



wherein: 

of structural properties; 



and 



20 the resulting resilient electrica^l contact structure has 

a resilience which is determined primarily by the structural 
properties of the overcoat material. 
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11. Method, according to claim 1, wherein: 

the elongate member has a set of physical properties; 



and 



the resulting electrical contact structure has a 
compliance "which is determined by the structural prop^ties of the 
overcoat and the physical properties of the elongate member. 
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lethod, according to claim 1, wherein: 

tlT^ overcoat material is applied to the elongate member 
by plating* 

13. MethodX according to claim 12, further comprising: 

while p\ating the elongate member, applying heat to 
create a thermal gradient along the length of the elongate member. 



14. Method, accoVding to claim 12, further comprising: 

causing a th\cknes;S of >he overcoat material to be 



greater at a one end of tir^ 
10 of the elongate member. 



elbnga 



15. Method, according t 
prior to configui^ 
springable shape, bonding a 
a contact area on a substr 




claim 



OX- 



the 
lal 



Imber than at an opposite end 



further comprising : 
elongate member to have a 
md of the elongate member to 



15 



n 20 



16. Method, according/ to clai 
the proximal end! /of the e: 
contact area with a wirebc 



mder . 



^15, wherein: 
jate member is bonded to the 



17 



Method, according to claim 15, further comprising: 
applying the overcoat material arong the length of the 
elongate member and over the contact area. 



18. Method, according to claim 17, wherein^ 

the overcoat material is continuous over\:he contact area 
and along the length of the elongate member. 



19, Method, according to claim 15, further comprising: 
2 5 after configuring the elongate member tio .have a 

springable shape, severing the elongate member to have\a distal 
end. 
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Method, according to claim 19, further comprising: 
Silvering the elongate member with an electrical discharge 
from an elec^s^rode. 

21. Method, according to claim 20, further comprising: 

while \evering the elongate member with the electrical 
discharge, illurairifeting at least one of the elongate member and the 
electrode with ultraviolet light. 



10 



15 



20 



25 



22. Method, accdrding to claim 19, further comprising: 
severing the\longa;fee v/^her with a tool. 



/ 



.23. Method, accordiiW to cl 
while configurpig th 
ultrasonic vibrations to "ttheXe 



loncate 



24. Method, according to 
the overcoat material 



iiti 1, further comprising: 

elongate member, applying 
member . 



im 1, wherein: 
electrically conductive. 



25- Method, according to cliaim 1, wherein: 

the overcoat | material emprises multiple layers of 

material; and 

at least one/ layer of the \pvercoat is electrically 



conductive 



\ 



26. Method, according to claim 1, wherein: 

the overcoat is applied by a technVque selected from a 
group consisting of wet electrochemical tedhniques, including 
electrolytic or electroless aqueous solution p\ating of metals; 
electroplating, chemical vapor deposition (CVD) \ physical vapor 
deposition (PVD) , and any process that causes Xdeposition of 
materials through decomposition, or reaction of gaseoil^, liquid or 
solid precursors. 
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Method, according to claim 1, 
attaching a contact pad at a 



further comprising : 

free end of the elongate 



member . 



28. Me\hod, according to claim 27, wherein: 

the\contact pad is attached to the one end of the 
aongate membeAprior to applying the overcoat material. 



29 . 



Method, Naccording to claim 27, wherein: 

the contact pad is attached to the one end of the 
elongate member afteV applying the overcoat material; and 
further comprising: 

after attachoSpg the/^b^tact pad, applying an additional 
overcoat material . 
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Method, accordijt 
forming a desi3 



pad. 



31. 



Method, accorc 
imparting a 
resulting contact struci 



ing to c 
2sired 



im 27, further comprising: 
:raphy on a surface of the contact 



^aim 1, further comprising: 
ography to a free end of the 



ure. 



itricallM intei^connecting two electronic 



32. Method of elBi 
components, comprising; 

bonding a proximal end of a fl^ible wire to a contact 
area on a surface of a first electronic coin^nent; 

configuring the wire to have a sprWable shapes- 
severing the wire to have a distal e\id; 

overcoating the wire and the contWt area with an 
electrically conductive, resilient material, tlWeby forming a 
freestanding resilient contact structure mounted bi\a proximal end 
to the first electronic component and having a distk end; and 

contacting a contact area on a second\^ electronic 
component with the distal end of the resilient contact \tructure . 
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33. Me\hod, according to claim 32, wherein: 
theXfreestanding resilient contact structure exhibits 

both plasticityX and elasticity. 

34. Method, \ccording to claim 32, further comprising: 

5 attachingXthe distal end of the freestanding resilient 

contact structure t^D the second electronic component with a 
conductive material selected from the group consisting of solder 
and conductive epoxy . 

35. Method, according to claim 32, further comprising: 

10 prior to contacting the contact area on the second 

electronic component, mount i>;jg a con^^t pad to the distal end of 
the flexible wire. 



■£■3 5-. 
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36. Method of fabricating Mi inte^poser, comprising: 

providing an interpos^en >substdate having holes extending 
therethrough; 

providing a sacrificiil su'bst/rate; 

fabricating resil:[.e^t cor^-^act structures on the 
sacrificial substrates- 
causing the resilijfent contja6s^ structures to extend 

ispended 



through the holes and to be s 



in Vihe holes; and 



removing the sacrificial substra 



37 



25 



Method, according to claim 36, further comprising: 
causing the resilient contact structur\es to be suspended 
within the holes of the interposer substrate witfi an elastomeric 
material • 



38, Method, according to claim 35, further comprising: 

soldering the resilient contact structures V^ithin the 
holes in the interposer substrate. 
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Method of mounting a plurality of contact structures to 
an elect^^nic component , comprising : 

fabricating a plurality of electrical contact structures 
on a sacriVicial substrate, each of the electrical contact 
structures having a tip extending from the sacrificial substrate; 
and 

bringi\ng the sacrificial substrate into proximity with 
an electronic convponent so that the tips of the electrical contact 
structures contactVthe electronic component; 

in a single step, mounting the electrical contact 
structures by their is^ips to the electronic component; and 

after mountrng the electrical contact structures to the 
electronic component, removing Nme sacrificial substrate. 



15 



40 . Method , accordim 



claim 39, further comprising: 



after removing ti^ /sacrif |.cial substrate, plating the 



electrical contact structiJ/res 



OJ 



20 



nj 



25 



41. Method of per/forming\ teeing selected from the group 
consisting of test and burn-i^ /on a semiconductor device, 
comprising: 

i/ent cont^dt structures directly to a 
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mounting resi 
semiconductor device; 

urging the semiconductot device against a test board, 
said test board having contact areis, so that tips of the resilient 
contact structures are electrically connected to the contact areas 
on the test board; 

performing testing on the semicondiictor device; 

subsequently mounting the semiconouctor device to a 
system board, said system board having contact ^reas , so that the 
tips of the resilient contact structures are electrically connected 
to the contact areas on the system board 
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Me\hod, according to claim 41, further comprising: 
permanently connecting the semiconductor device to the 
system board. 

43. Method, Vccording to claim 41, further comprising: 

mounting \the resilient contact structures to the 
semiconductor devices prior to singulating the semiconductor 
devices from a semiconductor wafer. 



10 



a 
ill 



15 



20 



44. Method, accordiiag to claim 41, further comprising: 

mounting the r^asilient contact structures to the 
semiconductor devices after \ingulating the semiconductor devices 
from a semiconductor wafer. 



cor 



ecting to a semiconductor 
to th(i semiconductor device, 



25 



45. Method of temporaril 
device prior to permanently connectXnje! 
comprising: 

mounting a plurality of ^le<i:^rica 
a bare semiconductor device; 

urging the semiconducto 
electronic component to effect a temporary 
semiconductor device and the first\ electro 
electrical contact structures serving as an |elec\:rical interconnect 
between the semiconductor device and I the Nf irst electronic 
component; and 

using the same electrical contact structiires mounted to 
the semiconductor device to effect a permanent connection between 
the semiconductor device and a second electronic component. 



contact structures to 

ce against a first 
onnection between the 
component, with the 



46. Method, according to claim 45, further comprisivng: 

effecting the permanent connection by mechanically 
biasing the semiconductor device against the second elec1;ronic 
component. V 
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Metffod, according to claim 45, further comprising: 
permanently connecting the semiconductor device to the 
second electronic component. 



48. Method, according to claim 45, wherein: 

the Electrical contact structures are resilient, 

49. MethodV according to claim 45, wherein: 

the electrical contact structures are compliant. 

50. Electrical connection between two electronic components 



comprising: 

a conduct ivi^ path 
coating having at lea^ one, 
metallic coating disposed /on an 
extending between and inttecconnec 



ili^sting essentially of a metallic 
Electrically-conductive layer , said 
elongate member, said coating 
■:ing two electronic components. 



51. Electrical conndkrtion, according to claim 50, wherein: 

■ -^^ating having at least one layer. 



the coating is 



52. Electrical conriectio 



the elongate 



53. Electrical co^ 



member is 



according to claim 50, wherein: 
a wire. 



mection, according to claim 52, wherein; 



the wire is electrically \conductive. 



54, Electrical connection, accoVding to claim 52, wherein: 
the wire is a selected from\a group consisting of gold 

and its alloys, 

55. Electrical connection, according to claim 52, wherein: 
the wire is a selected from a grisup consisting of 

aluminum, copper, metals of the platinum gro^p, lead, tin, indium, 
and their alloys; 
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Electrical connection, according to claim 50, wherein: 
the coating is selected from a material and the elongate 
member is corXfigured so as to impart resiliency to the electrical 
connection - 



10 



Hi 



15 



57. Electrical connection, according to claim 50, wherein: 
the pAti^O'^ i^ a material selected from the group 



consisting of nicketl 



v.. 



58. Electrica 

the platin 
consisting of coppe]p,| 
materials . 



and iVis alloys, 



onnecrtion, according to claim 50, wherein: 

is a material selected from the group 
c^alt, iron, and their alloys, and Ni/Fe/Co 
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Electrical connec 
the plating is 



t\on, according to claim 50, wherein: 
.aterial selected from the group 



consisting of gold, silver, elements of the platinum group, 
noble or semi-noble metals and the^ix alloys, tungsten, molybdenum, 
cobalt, zinc, tin, solder, and coppei;\. 



20 



60, Electronic assembly, comprising: 

a plurality of semiconductor dies mounted edge-to-edge, 
in close proximity to one another, on at least one side of a 
printed circuit board, each semiconductor die electrically 
connected to the printed circuit board by free-standing, resilient 
contact structures mounted to each of the semiconductor dies. 



61- Electronic assembly, according to claim 60, wherein: 
the semiconductor dies are memory devices. 



25 



62. Electronic assembly, according to claim 60, wherein: 

the electronic assembly is a single in-line memory module 



(SIMM) 
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6, Electronic assembly, according to claim 60, wherein: 
the resilient contact structures are compliant. 

64. Electronic assembly, according to claim 60, wherein: 
the semiconductor dies are mounted to both sides of the 

5 printed circuit board. 

65, Electronic assembly, according to claim 60, wherein: 
the freestanding resilient contact structures are formed 

by : 

individually bonding wires to the semiconductor dies; and 
IQ overcoating the wires contemporaneously with one another. 

66- Electronic assembly, according to claim 60, wherein: 

the freestanding resilient contact structures are formed 

by: 

individually bonding wires to a sacrificial substrate; 
15. plating the wires; and 

gang-transferring the plated wires to at least one of the 
semiconductor dies in a single step. 

67. Electronic assembly, according to claim 66, further 
comprising: 

fl 20 after gang-transferring the plated wires, further plating 

the plated wires. 

68. Electronic assembly, according to claim 60, further 
comprising: 

a rigidizing material encapsulating at least a portion 
25 of the resilient contact structures. 

69. Method creating a superstructure on a falsework, 
comprising: 

mounting! least one falsework on an electronic 
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m 



component; 




disposing the substrate in a plating bath to form a 
superstructure on the at least one falsework. 

70. Method, according to claim 69 further comprising: 
prioryto plating the at least one falsework, configuring 

each one of the a\t least one falseworks to have a springable shape. 

71. Method, according to claim 69, further comprising: 
while plat\j.ng the at least one falsework, heating the 

electronic component . 



10 



15 



20 



72. Method, according to claim 71, wherein: 

the resulting plating exh^its a thickness gradient of 
at least 1.5:1 from a thickest port/on of the plating to a thinnest 
portion of the plating. 

73. Method, according to^laim eb , wherein: 



at least two f alsewj$r]<s are 
component ; and 

the falseworks are/free-i 
mounted to the substrate and| k distal 
further comprising^ 



configuring the falseworks 



their distal ends than at their proximalXends 



mounted on the electronic 

ding, having a proximal end 
end ; and 

have a greater spacing at 



25 



74. Method, according to claim 69, wWerein: 

the falseworks are free-standing, naving a proximal end 
mounted to the substrate and a distal end; an\ 
further comprising: 

prior to plating the at least one falsework, applying a 
masking material to the distal ends of the falseworks; and 

after plating the falseworks, removiVg the masking 

material . 
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7^.\ Method, according to claim 74, further comprising: 

after removing the masking material, further plating the 

falseworks 



10 
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76. Met\od, according to claim 69, further comprising: 
afte\ forming the superstructure on the falsework, 

removing a portion of the superstructure to expose the falsework. 

77. Method, \according to claim 69, further comprising: 
prior to\lating the falseworks, applying a material onto 

the falsework whici\ is suitable for forming an alloy with the 
falsework which exhibits a lower melting temperature than that of 
the falsework. 

78. Method, according tc/claiA 69, wherein: 
the falsework/ ^e/free-standing, having a proximal end 

mounted to the electron/ic ^mponent^, and having a distal end, and 

further comprising: 

prior to plaiii/g at least one falsework, applying a 
masking material to thjb /distal^ enJs of the falseworks ; 

after platil^ the Xaljbeworks, removing the masking 

material; and 

after removing the mask 

falseworks . 



oig material, heating the plated 



79. Method, according to clkim S^r wherein: 

the falseworks are free-standsing, having a proximal end 
mounted to the electronic component and a\distal end, and a length 
therebetween and further comprising: 

prior to plating the at least one\f alsework, applying a 
masking material to a one side of each falsework, along its length; 

after plating the falseworks, reiri^pving the • masking 
material; and 

after removing the masking material, hating the plated 
falseworks . 
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80. 

comprising 



Method of tailoring the thickness of a plating, 



\disposing a member to be plated in a plating bath; and 
-eating a temperature gradient on the member, while 
plating the Viember, 

81. Meth\d, according to claim 80, further comprising: 

creating the temperature gradient with a heat source 
selected from th\ group consisting of a resistive heat element, a 
thermocouple device, a Peltier-type device, an incandescent radiant 
heat source and a d^herent light source. 



82. A method oA making/twc 
contact structures, cohipris j/ng : 
forming a loo^ having 
attached to a first ter^ 
a second terminal, /a /bight 
approximately midway afl.ong Tihe 
from the first end to the biglat 
from the second end tjh the biqljt 
removing thfe bight p 



or more free-standing resilient 



,wo ends, a first of the two ends 
econd of the two ends attached to 
portion of the loop disposed 
^oop, a first leg portion extending 
ortion, and a second leg extending 
portion; and 
xtion. 



83, Method, according tc^ 
overcoating the loop 



ci\aim 82, further comprising: 
prior to removing the bight portion. 



84, Method, according to^claim\82, further comprising: 

overcoating the loop after ivemoving the bight portion- 



85. Method, according to claim 82,\further comprising: 

2 5 prior to removing the bight potion, encapsulating the 

loop with a rigidizing material. 

86, Method, according to claim 85, furtWr comprising: 
removing the bight portion by grinding. 
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87. \ Method, according to claim 86, further comprising: 

Lfter removing the bight portion, removing the 
encapsulantXmaterial . 



10 
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88. A meithod for mounting a protuberant conductive contact 
to an electronr^ component, the method comprising the sequential 
steps of : 

providiiW a wire having a continuous feed end, 
bonding the feed end to the component, 

forming, fVom the bonded feed end, a stem which protrudes 
from the component, sadd stem ha^^nb a first stem end which is the 
bonded feed end, 

severing the ^t^m/at a 

skeleton, 

depositing a me-tf^lic conductive material to envelop the 
skeleton and adjacent sui/jao^ of thje component. 



second stem end to define a 



89. The method as/claimea in/ Claim 88, further comprising: 
prior to the 
to the component. 



severing >st 



sp, bonding the second stem end 



90, A method for mouiit\ng a protuberant conductive 

20 contact to an electronic compondnt\ the method comprising the 
sequential steps of : 

providing a wire having a continuous feed end, 
bonding the feed end to the component, 

forming, from the bonded feed ena\. a stem which protrudes 
25 from the component, said stem having a firsV stem end which is the 
bonded f eed end , 

severing the stem at a second sAem end to define a 

skeleton, 

depositing a metallic conductive material to jacket the 
3 0 skeleton and adjacent surface of the component* 



304 



The method as claimed in Claim 88, further comprising: 
.after the severing step, continuing sequentially the 
bonding stkp and the forming step and the severing step for a 
predetermine^ number of stems to comprise the skeleton. 

92. The \ethod as claimed in Claim 91, further comprising: 
befork each of the severing steps, each of the second 
stem ends is bortded to the component. 



LO 
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93. A method \f or mounting a protuberant conductive contact 
to a conductive terminal on an ejr^ctronic component, the method 
comprising the sequenMal steps /of 

providing a ware Aaviing a 

bonding the f^d/en4 to 



forming, from thi Jsonded 
from the terminal, said st/^ havinc 
bonded feed end, 

severing the ^em\at 

skeleton , 

depositing a irifetallic 
skeleton and adjacent fedrface o1 



continuous f eed end , 
e terminal, 
eed end, a stem which protrudes 
a first stem end which is the 



second stem end to define a 

conductive material to envelop the 
the terminal. 



94. The method as claimed in\ Claim 93, further comprising: 
before the severing step \ bonding the second stem to 
the terminal. 



95, The method as claimed in Cla\m 93, further comprising: 
after the severing step, continuing sequentially the 

2 5 bonding step and the forming step and Vhe severing step for a 
predetermined number of stems to comprise\the skeleton. 

96. The method as claimed in Claim 95\ further comprising: 
before each of the severing stepsV each of the second 

stem ends is bonded to the terminal. 
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9 \ A method for mounting a protuberant conductive contact 
to a coriductive terminal on an electronic component, the method 
comprising the sequential steps of: 

providing a wire having a continuous feed end, 
b\nding the feed end to the terminal, 
foMing, from the bonded feed end, a stem which protrudes 
from the terini\ial, said stem having a first stem end which is the 

bonded feed end,, 

sever Vg ^he stem at a second stem end to define a 

skeleton, 

depositiVig a metallic conductive material to jacket the 
skeleton and adjacent surface of the terminal, 
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The method \s claimed in Claim 97, further comprising: 
before the Av/ring sjtep, bonding the second stem end to 
the terminal. 

99. The methodfis ckime^ in Claim 97, further comprising: 
after thJ / severing/ step, continuing sequentially the 

bonding step and X'e formiW step and the severing step for a 
predetermined numbii: of stemslto comprise the skeleton. 

100. The metlibd as claiiiedXin Claim 99, further comprising: 
before ^ach of the seWing steps, each of the second 

stem ends is bonded to the teWminaN! 

101. A method for mounting a protuberant conductive contact 
to a conductive terminal on an elect\-onic component, the method 
comprising the sequential steps of: 

providing a wire having a cWinuous feed end and a 

length, 

in a first bonding step, bondifi^ the feed end- to the 

terminal, 

forming, from the bonded feed end, dVstem which protrudes 
from the terminal, said stem having a fir^ stem end which is 
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the bc\ ed feed end, 

sequentially bonding intermediate portions along the 
length of\ the wire to the terminal, forming protruding stem 
segments be\ween each pair of bonds, and 

in\ final bonding step, severing the wire to define 
a skeleton, anc 

depositing a metallic conductive material to envelop the 
skeleton and adjacent surface of the electronic component • 
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102. A method for mounting a protuberant conductive contact 
to a conductive terminal on an electronic component, the method 
comprising the sequentia\ steps 



to the 
ided feed 
Lrtet stem 



at 



se< 



tinuous feed end, 
erminal , 

[end, a stem which protrudes 
end, 

'ond stem end to def ine a 



providing a wire\hav|j^g a co 
bonding the feed 
forming, from the b 
from the terminal and has a 
severing the stemj 

skeleton, 

depositing a cond 
and adjacent surface of the [terminal , 

further comprisinj^ 
performing the method on a 

and, 

wherein: 

the forming steps result in a plurality of free-standing 
protuberant stems , 

the severing steps are performed on the\respective stems 
all in a common plane. 



/tive max^etial to envelop the skeleton 



plxirality of the terminals 



103, The method as claimed in Claim 102, wherein: 
the terminals are in different planes. 
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conduA .ve material are organized collectively to impart resilience 
to the protuberant conductive contacts, and the severing steps are 
perf ormeck on all the stems in a common plane. 



105, 'Tvhe method as claimed in Claim 88, wherein the cross- 
section of tnfe wire is rectangular. 

106, The mtethod as claimed in Claim 88, wherein: 

the wire is made of a metal selected from a group 
consisting of goldXsilver, beryllium, copper, aluminum, rhodium, 
ruthenium, palladiuifl, platinum, cadmium, tin, lead, indium, 
antimony, phosphorous ,\bor on, nicJcs^, magnesium, and their alloys, 
and \ r I \ 

at least one ot\the/2.ayers of the conductive material is 
a metal selected from a group consisting of nickel, phosphorous, 
boron, cobalt, iron, chromium, copper, zinc, tungsten, tin, lead, 
bismuth, indium, cadmium,// Vntimdny, gold, silver, rhodium, 
palladium, ruthenium, and therr alloys. 

107, The method as claimed iAciaim 101, further comprising: 
performing the ^method on Nat least one terminal on an 

electronic component, wherein: / \ 

the wire is made primatily of a metal selected from a 
group consisting of gold, copper, alum\num, silver, lead, tin, 
indium and their alloys ; ^ \ 

the skeleton is coated with a\ first layer of the 
conductive material selected from a group cbnsisting of nickel, 
cobalt, boron, phosphorous, copper, tungsten, Vitanium, chromium, 
and their alloys ; \ 

a top layer of the conductive material i^ solder selected 
from a group consisting of lead, tin, indium, bisVuth, antimony, 
gold, silver, cadmium and alloys thereof and their aJ-loys 
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The method as claimed in Claim 90, further comprising: 
after the severing step, continuing sequentially the 
bonding step and the forming step and the severing step for a 
predetermined number of stems to comprise the skeleton, 

109. TheXmethod as claimed in Claim 108, further comprising; 

bef\re each of the severing steps, each of the second 
stem ends is inMmately bonded to the component. 
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110. The meth\d as claimed in Claim 90, further comprising: 
before thk severing step, bonding the second stem to the 
electronic component . 



111. The method as ^laimed 

after the seveVing I step, 
bonding step and the f orm\ng/ /step 
predetermined number of stem^l^to compr^ 



aim 90, further comprising: 
ontinuing sequentially the 
d the severing step for a 
se the skeleton - 



1=^ 



p. 1 

S 

ly 



15 



20 



112- The method as claii 
before each of tW< 
stem ends is bonded to the el 



,in Cl4im 90, further comprising: 
seV^rin<g steps , each of the second 
component. 



ectrohic 



113. The method as cla: 
before each of t 
stem ends is bonded to the terminal! 



[med in Cn 



[B severi'ng 



,im 94, further comprising: 
teps, each of the second 



114. The method as claimed in Claim lois^ wherein the severing 
step occurs at substantially the same locatiok as the first bonding 
step, and the protruding stem segments def in^^ a bounded spatial 
area . 
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115, The method as claimed in Claim 114\ 
conductive material is solder. 



wherein the 
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1. A The method as claimed in Claim 115, wherein the solder 
covers th\skeleton and the bounded spatial area. 

117. t\ method as claimed in Claim 116, further comprising: 
disusing the electronic component on a heat sink, with 

the solder of Ve bounded spatial area in contact with the heat 
sink . 

118. The meth\as claimed in Claim 116, further comprising: 
disposing \he electronic component on a substrate with 

the solder of the bounded spatial area in contact with the 
substrate- 



aim€ 



Claim 88, performed on a 
;tronic component. 



Claim 90, performed on a 
je e]/ectronic component. 



119 . The method as 

plurality of the terminals o> 

12 0. The method as dyi\ied i 

plurality of the terminals /on tl 

121. The method as l/iaimedXln Claim 93, performed on a 
plurality of the terminali on the JW:tronic component. 

122. The method as' claimed in \aim 101, performed on a 



plurality of the terminals on the 

123. The method as claimed 
plurality of wires on a plura 
electronic component. 



electrcanic component. 

in claiSK 93, performed on a 
ity of tire terminals on the 
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124. The method as claimed in Claim 93, whekein: 
the severing of the second end is perfumed by melting 

the wire- 

125. The method as claimed in Claim 93, wherein: 
the severing of the second end is performed b:)\mechanical 
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I2s6. The method as claimed in Claim 88, performed on a 
plurality of the terminals, wherein a shape of the skeleton and 
mechanical properties of the conductive material are organized 
collectively to impart resilience to the protuberant conductive 
contact . 

127. The itethod as claimed in Claim 89, performed on a 
plurality of the\erminals , wherein a shape of the skeleton and 
mechanical properties of the conductive material are organized 
collectively to impa^ resilience to the protuberant conductive 
contact . 



.5 
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128- The 
plurality of the terminals 
mechanical properties of th' 
collectively to impart resil 
contact. 



method as \claimed^^iB\ Claim 90, performed on a 
whe/ein a\ shape of the skeleton and 



129. The method as 
plurality of the terminals, 
mechanical properties of t^ 
collectively to impart resilience tc 
contact. 



/conductijve material are organized 
mce to :he protuberant conductive 



liimedX in / Claim 91, performed on a 
whereirtv I shape of the skeleton and 



conduc 



^ive material are organized 
lie protuberant conductive 



.A 



130. The method as claimed in^ClaimX 93, performed on a 
plurality of the terminals, wherein a shapeW the skeleton and 
mechanical properties of the conductive mate\ial are organized 
collectively to impart resilience to the protuberant conductive 
contact. 

131. The method as claimed in Claim 95, pe^ormed on a 
plurality of the terminals, wherein a shape of the sl^teleton and 
mechanical properties of the conductive material are ^aanized 
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collVci ely to imp 
contaist . 



art resilience to the protuberant conductive 



13A- The method as claimed in Claim 88, wherein: 

the conductive material is provided with a multitude of 
microprotr\isions on its surface. 

133. Thev method as claimed in Claim 89, wherein: 

the Vonductive material is provided with a multitude of 
microprotrusion^^ on its surface. 



134. The method as dslaim^ in Claim 90, wherein: 



.0 



m 



20 



the conductive 



material is provided with a multitude of 



microprotrusions on rts ^ur^ace 

13 5. The method as 
the conductive 
microprotrusions on its Fsur^ 

13 6. The method as/ claime 
the conductiyp mater 
microprotrusions on its surface 
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in Claim 91, wherein: 

1 is provided with a multitude of 



in Claim 93, wherein: 

1 is provided with a multitude of 



137. The method al claimed in Claim 88, wherein: 

the conductive material enveroping the skeleton and at 
least the adjacent surface of the compon^t comprises a plurality 
of dissimilar layers. 

138- The method as claimed in Claim 89, ^erein: 

the conductive material enveloping the skeleton and at 
least the a'djacent surface of the component compMses a plurality 
of dissimilar layers. 
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The method as claimed in Claim 90, wherein: 
the conductive material enveloping the skeleton and at 
least th\ adjacent surface of the component comprises a plurality 
of dissim\lar layers. 

140. Th^e method as claimed in Claim 91, wherein: 

the\ conductive material enveloping the skeleton and at 
least the adjacent surface of the component comprises a plurality 
of dissimilar iWers. 



141. The method asy^clayned 
the condiittive matteria 
least the adjacent s\rfac^ of the 
of dissimilar layers 



n Claim 93, wherein: 
enveloping the skeleton and at 
component comprises a plurality 



;5 
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142. The method is' Jslaimed /in Claim 95, wherein: 
the conductji/ve \aterikl enveloping the skeleton and at 

least the adjacent su|tface\f tike component comprises a plurality 
of dissimilar layers. 

143. The method as claimeflXin Claim 88, further comprising: 
performing the method dJi a plurality of the terminals, 

wherein a shape of the skeleton aM mechanical properties of the 
conductive material are organized correctively to impart resilience 
to the protuberant conductive contact 

wherein the depositing stefe includes placement of a 
plurality of layers each differing froAone another. 

144. The method as claimed in Claim bs, further comprising: 
performing the method on a plurality of the terminals, 

wherein a shape of the skeleton and mechanical properties of the 
conductive material are organized collectively ^ impart resilience 
to the protuberant conductive contact; 

wherein the depositing step include^^ placement of a 
plurality of layers each differing from one another. 
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14\. The method as claimed in Claim 90, further comprising: 
\perforining the method on a plurality of the terminals, 
wherein a\hape of the skeleton and mechanical properties of the 
conductive ^terial are organized collectively to impart resilience 
to the protuberant conductive contact; 

wher\in the depositing step includes placement of a 
plurality of lasers each differing from one another. 

146. The methbd as claimed in Claim 91, further comprising: 
performing the method on a plurality of the terminals, 
wherein a shape of the skeleton and mechanical properties of the 
conductive material ar^orgJiUz^ collectively to impart resilience 



to the protuberant conductive cdntact; 
wherein the depositing 



plurality of layers each/ dfl\f f erir 



147 



wherein a shape of the 
conductive material are 



slfeleton 
ganized 



step includes placement of a 
g from one another. 



The method as /claimed in Claim 93, further comprising: 
performing th'e Let hod. in a plurality of the terminals, 



and mechanical properties of the 
collectively to impart resilience 

to the protuberant condWtive cor^tact; 

wherein the feositing st^ includes placement of a 
plurality of layers each' differing froii\one another. 

148. The method as claimed in Claim sV further comprising: 
performing the method on a plurality of the terminals, 
wherein a shape of the skeleton and mechanic^ properties of the 
conductive material are organized collectively t^part resilience 
to the protuberant conductive contact; \ 

wherein the depositing step includes placement of a 
plurality of layers each differing from one another. 
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The method as claimed in Claim 88, further comprising: 
performing the method on a plurality of the terminals, 
wherein Xshape of the skeleton and mechanical properties of the 
conductive\aterial are organized collectively to impart resilience 
to the protuberant conductive contact; 

whe\ein the 'depositing step includes placement of a 
plurality of l\ers each differing from one another; and 

wherei\ at least one of the layers comprising conductive 
material has a \agged topography in order to reduce contact 
resistance of the \rotuberant conductive contact when mated to a 
matching terminal. 



150. 



The method as\c:la/med An Claim 89, further comprising 



performing the 
wherein a shape of the s 




m,4thod dn a plurality of the terminals, 
eton end mechanical properties of the 
conductive material are o#g^ized collectively to impart resilience 
to the protuberant condu/:tiv\ con :act ; 

wherein the ifepositsind step includes placement of a 
plurality of layers each! differ\^g from one another; and 

wherein at leafet one oflkthe layers comprising conductive 
material has a jagged I topograjthV in order to reduce contact 
resistance of the protuberant cindiictive contact when mated to a 
matching terminal. 

151. The method as claimed in ClainkySO, further comprising: 
performing the method on a plulsality of the terminals, 

wherein a shape of the skeleton and mechanical properties of the 

conductive material are organized collective]^ to impart resilience 

to the protuberant conductive contact; 

wherein the depositing step includ^ss placement of a 

plurality of layers each differing from one another; and 

wherein at least one of the layers comprising conductive 

material has a jagged topography in order to induce contact 

resistance of the protuberant conductive contact wh^ mated to a 

matching terminal. 
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152 \ The method as claimed in Claim 91, further comprising: 
irforming the method on a plurality of the terminals, 
wherein a sWpe of the skeleton and mechanical properties 'of the 
conductive material are organized collectively to impart resilience 
to the protub^ant conductive contact; 

where\n the depositing step includes placement of a 
plurality of layers each differing from one another; and 

wherein lat least one of the layers comprising conductive 
material has a ja\ged topography in order to reduce contact 
resistance of the protuberant conductive contact when mated to a 
matching terminal. 
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153, The method as <i\Lai(r 
performing the m 
wherein a shape of the ske 
conductive material are orgaifii\ed collectively to impart resilience 



to the protuberant conducta|e 

wherein the depoeitiri 



Claim 93, further comprising: 
a plurality of the terminals, 
ton ani mechanical properties of the 



ntact; 

/step includes placement of a 



plurality of layers each diif f ering/ f rom one another; and 

wherein at least /one of 
material has a jagged tjppograpr 
resistance of the protuberant confducti 
matching terminal. 



layers comprising conductive 
order to reduce contact 
e contact when mated to a 



154. The method as claimed in Claim 9 5\ further comprising: 
performing the method cm a pluralitsy of the terminals, 
wherein a shape of the skeleton and mechanicalV properties of the 
conductive material are organized collectively toVmpart resilience 
to the protuberant conductive contact; 

wherein the depositing step includes placement of a 
plurality of layers each differing from one another ; Nand 

wherein at least one of the layers comprisingVconductive 
material has a jagged topography in order to reduc^ contact 
resistance of the protuberant conductive contact when matted to a 
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inatchi\ terminal. 



155. \rhe method as claimed in Claim 88, wherein: 

the deposition is performed by a process of 
electrochemical plating in an ionic solution. 

156, The method as claimed in Claim 89, wherein: 

the deposition is performed by a process of 
electrochemical placing in an ionic solution. 



157. The method a 

the deposit^ 



claijned :}/n^Claim 90, wherein: 

IS / performed by a process of 



electrochemical plating iri an ionic 

158. The method as cla/iVed in 
the deposition / /i^ pe 
electrochemical plating in|an lotjic 



/ 



solution. 



Claim 91, wherein: 
rformed by a process of 
solution . 



159, The method as clfeimed in 
the depositio 
electrochemical plating i 



^laim 93, wherein: 

rmed by a process 
an lonit solution. 



IS por 



160. The method as claimed in 
the deposition is 



of 



Claim 9^ wherein: 
erformed \by a process of 



electrochemical plating in an ionic solution. 

20 161. Method, as set forth in claim 88, where\n: 

the conductive material is deposited by\^n electroless 
plating process. 



162. Method, as set forth in claim 90, wherein: 

the conductive material is deposited by an electroless 
plating process. 
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1 '\Method, as set forth in claim 93, wherein: 

le conductive material is deposited' by an electroless 
plating procWs. 

164, Methoid, as set forth in claim 97, wherein: 

the conductive material is deposited by an electroless 
plating process . 

165, Method, as s^t forth in claim 88, further comprising: 
during deposi\ion of the conductive material, causing a 

compressive internal stress in the conductive material* 
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166. Method, as set foris^ in ^laa^ 90, further comprising: 

conductive material, causing a 
conductive material. 



during deposition of^ 
compressive internal stress in 



167. Method, as set forth i| 

during deposition of tJie cd 
compressive internal stress in tlie con^ 




93, further comprising: 

ive material, causing a 
ctive material. 



duct 



168. Method, as set forth ijn claim 
during deposition of tjne 
compressive internal stress in tne 



conduct 



conduct 



'37\ further comprising: 
iv^ material, causing a 
ive Vaterial. 



169. A method for mounting a protuterant conductive contact 
to a conductive terminal on an electronic coinpone\t, the method 
comprising the sequential steps of: \ 

providing a wire having a continuous feed ex^ 

bonding the feed end to the terminal, 

forming, from the bonded feed end, a stem which pisptrudes 
from the terminal and has a first stem end, 

severing the stem at a second stem end to define a 

skeleton, 

depositing a conductive material to envelop the skeleton 
and adjacent surface of the terminal, 
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fWther comprising : 



aftier the severing step, continuing sequentially the 
bonding step \and the forming step and the severing step for a 
predetermined Wmber of stems to comprise the skeleton, 

further comprising: 

perforating the method on a plurality of the terminals 

and, 

wherein : 

the forminV steps result in a plurality of free-standing 

protuberant stems , 

the severingXsteps are performed on the respective stems 

all in a common plane. 
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17 0. The method as claimed in^Claim 169, wherein: 
the terminals are\in| q/fferfcnt planes. 



med in 
least 



cn 



foil 



171, The method as cla 
plurality of terminals on 
wherein shapes of the skel^t 
conductive material are org 
to the protuberant conduct 
performed on all the stems 



172. The method, as cu/kimed in 
the cross-sectional area o 




Claim 95, performed on a 
one electronic component, 
nd mechanical properties of the 
ctively to impart resilience 
, and the severing steps are 
a comitvcfn plane. 



lim 88, wherein: 
thje wire is rectangular. 



ontc 



17 3. The method as claimed in Claim 9^, wherein: 

the wire is made of a metal sheeted from a group 
consisting of gold, silver, beryllium, copper\ aluminum, rhodium, 
ruthenium, palladium, platinum, cadmium, txn, lead, indium, 
antimony, phosphorous, boron, nickel, magnesium, Vid their alloys, 
and 

the conductive material is deposited as a\ plurality of 
layers, and at least one of the layers of the conductive material 
is a metal selected from a group consisting of nickel,, phosphorous, 
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bohpn, ibaic, iron, cnromium, copper, zinc, ^ngscen, cm, leaa, 
bisiituth, indium, cadmium, antimony, gold, ..silver, rhodium, 
palla\ium, ruthenium, and their alloys. 



174\The method as claimed in Claim 93, wherein: 

le wire is' made of a metal selected from a group 
consisting c^f gold, silver, beryllium, copper, aluminum, rhodium, 
ruthenium, p^ladium, platinum, cadmium, tin, lead, indium, 
antimony, phosphorous, boron, nickel, magnesium, and their alloys, 
and 

the conductive material is deposited as a plurality of 
layers, and at leastXjbne /of th^ layers of the conductive material 



is a metal selected fr 
boron, cobalt, iron, 
bismuth, indium, c< 
palladium, ruthenium, 



group\ consisting of nickel, phosphorous, 
mium, ^:opper, zinc, tungsten, tin, lead, 
an|:imony , gold , silver , rhodium, 
alloys . 



dmiu; 

and tiiteir 



17 5. The method Ms claimed 
the wire ik made of 



Ln claim 97 , wherein : 

metal ' selected from a group 



consisting of gold, sillver, bertlliam, copper, aluminum, rhodium, 
ruthenium, palladium,^ platinu:n, cadmium, tin, lead, indium, 
antimony, phosphorous, boron, n:.ckel, magnesium, and their alloys, 
and 

the conductive material is deposNLted as a plurality of 
layers, and at least one of the layers of tnte conductive material 
is a metal selected from a group consisting of Mckel, phosphorous, 
boron, cobalt, iron, chromiuin, copper, zinc, tungsten, tin, lead, 
bismuth, indium, cadmium, antimony, gold, s\lver, rhodium, 
palladium, ruthenium, and their alloys. 



176. The method as claimed in Claim 88, wherein: 

the wire is made of a metal selected froiA a group 
consisting of gold, silver, beryllium, copper, aluminum, \rhodium, 
ruthenium, palladium, platinum, cadmium, tin, lead, \indium, 
antimony, phosphorous, boron, nickel, magnesium, and their alloys. 



177. I5lhe method as claimed in Claim 90, wherein: 

tn^ wire is made of a metal selected from a group 
consisting ofVgold, silver, beryllium, copper, aluminum, rhodium, 
ruthenium, pa\ladium, platinum, cadmium, tin, lead, indium, 
antimony, phospirorous , boron, nickel, magnesium, and their alloys. 
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178. The method as claimed in Claim 93, wherein: 

the wire \s made of a metal selected from a group 
consisting of gold, si\ver, beryllium, copper, aluminum, rhodium, 
ruthenium, palladium, \latimum, / cadmium, tin, lead, indium, 
antimony, phosphorous, bor^n,\ ni9Kel, jmagnesium, and their alloys 



179- The method as claim^ 
the wire is made 
consisting of gold, silver, b. 
ruthenium, palladium, plat^ 
antimony, phosphorous , boron 



in Claim 97, wherein: 
a m^tal selected from a group 
rylX^iuijl, copper, aluminum, rhodium, 
irjum, ^&dmium, tin, lead, indium, 
lickelLV magnesium, and their alloys. 



180. The method as claii^d in /claim\101, wherein: 

the wire is made of a / metal \selected from a group 
consisting of gold, silver, beryll/ium, coppW, aluminum, rhodium, 
ruthenium, palladium, platinum, | cadmium, \tin, lead, indium, 
antimony, phosphorous, boron, nickel, magnesiu\, and their alloys. 



15 



181. The method as claimed in Claim 88, whervein: 

the conductive material is deposited as\a plurality of 
layers, and at least one of the layers of the conductive material 
is a metal selected from a group consisting of nickel, Wosphorous, 
boron, cobalt, iron, chromium, copper, zinc, tungsten, \ tin, lead, 
bismuth, indium, cadmium, .antimony, gold, silver , \ rhodium, 
palladium, ruthenium, and their alloys* 



182. The method as claimed in Claim 90, wherein: 

the conductive material is deposited as a pluralil 



of 
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lay^fs, ^nd at least one of the layers of the conductive material 
IS a in^'tal selected from a group consisting of nickel, phosphorous, 
boron!\obalt, iron, chromium, copper, zinc, tungsten, tin, lead, 
bismuthX indium, cadmium, antimony, gold, silver, rhodium, 
palladium,\uthenium, and their alloys. 

183. The kethod as claimed in Claim 93, wherein: 

the conductive material is deposited as a plurality of 
layers, and at le^t one of the layers of the conductive material 
is a metal selectedVrom a group consisting of nickel, phosphorous, 
boron, cobalt, iron ,\chromium, copper, zinc, tungsten, tin, lead, 
bismuth, indium, caelum, j^antiraony, gold, silver, rhodium, 
palladium, ruthenium, arid thiir a/lLoys. 



184. The method as claiteiedr m 
the conductive material 
layers, and at least one of theXLa 
is a metal selected from a gioup cd 
boron, cobalt, iron, chromiAim, copb 



bismuth, indium, 



cadmium' 

palladiiim, ruthenium, and /their a:ij 



antiifion 
loys 



Claim 97, wherein: 
is deposited as a plurality of 
^ers of the conductive material 
sisting of nickel, phosphorous, 
zinc, tungsten, tin, lead, 
gold, silver, rhodium, 



laim 88,\urther comprising: 



185. A method, accorcjing to ci 

performing the Lthod jn at leas^one terminal on an 

electronic component, wherein: 

the wire is made primakly of a meta\ selected from a 
group consisting of gold, coppei^, aluminum, si3\er, lead, tin, 

indium and their alloys; 

the skeleton is coated with a first l\yer of the 
conductive -material selected from a group consistingW nickel, 
cobalt, boron, phosphorous, copper, tungsten, titanium, N^hromium, 

and their alloys; 

a top layer of the conductive material is solder sheeted 
from a group consisting of lead, tin, indium, bismuth, antimony, 
gold, silver, cadmium and alloys thereof and their alloys 

322 
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IseV The method as claimed in Claim 89, further comprising: 
}erforming the method on at least one terminal on an 
electronic ^component, wherein: 

th\ wire is made primarily of a metal selected from a 
group consisting of gold, copper, aluminum, silver, lead, tin, 
indium and theiV alloys; 

the sK^leton is coated with a first layer of the 
conductive materia"! selected from a group consisting of nickel, 
cobalt, boron, phos^orous, copper, tungsten, titanium, chromium, 
and their alloys; 

a top layer of\the conductive material is solder selected 
from a group consisting af le/d, /tin, iVdium, bismuth, antimony, 
gold, silver, cadmium and alloys/ thereof 



187, The method as claimed in Claim 
performing the methjodXon at 1 



and their alloys 



90, further comprising: 
sast one terminal on an 

a metal selected from a 



electronic component, wherein: 

the wire is made primarily of 
group consisting of gold, copper, alum:jnum, silver, lead, tin, 
indium and their alloys; / 

the skeleton is coated withf a first layer of the 
conductive material selected from a grduV consisting of nickel, 
cobalt, boron, phosphorous, copper, tungsten^, titanium, chromium, 
and their alloys; \ 

a top layer of the conductive material is solder selected 
from a group consisting of lead, tin, indium, bismuth, antimony, 
gold, silver, cadmium and alloys- thereof and their alloys . 



188. The method as claimed in Claim 91, furtheV comprising: 
performing the method on at least one terminal on an 

electronic component , wherein : 

the wire is made primarily of a metal selected from a 

group consisting of gold, copper, aluminum, silver, lead\ tin, 

indium and their alloys; 
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Che skeleton is coated with a first layer of the 
conductive material selected from a group consisting of nickel, 
cobalt, boVon, phosphorous, copper, tungsten, titanium, chromium, 
and their a\loys; 

a rtop layer of the conductive material is solder selected 
from a group consisting of lead, tin, indium, bismuth, antimony, 
gold, silver, cadmium and alloys thereof and their alloys. 
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189. The methoci^ as claimed in Claim 93, further comprising: 
performing \the method on at least one terminal on an 
electronic component , ^herein: 

the wire is m\de primardlyXof a metal selected from a 



group consisting of gold\ popp 
indium and alloys thereof; 

the skeleton is 




almminum, silver, lead, tin. 



oated wi 



conductive material selected/:^om a ga*oup consisting of nickel, 
cobalt, boron, phosphorous, [copper, tui|gsten, titanium, chromium, 
and their alloys; 



a top layer of the Iconductivel material is solder selected 



first layer of the 



from a group consisting of //lead, tin^. 
gold, silver, cadmium and -q/ieir alloys 



190, 



indium , bismuth , antimony , 



The method as claimed in Claa.m 9^, 

b\ leas^ 



further comprising: 
one terminal on an 



performing the method on at 
electronic component, wherein: 

the wire is made primarily of a meta^ selected from a 
group consisting of gold, copper, aluminum, silver, lead, tin, 
indium and their alloys; 

the skeleton is coated with a first l^er of the 
conductive material selected from a group consisting of nickel, 
cobalt, boron, phosphorous, copper, tungsten, titanium, chromium, 
and their alloys; \ 

a top layer of the conductive material is solder serected 
from a group consisting of lead, tin, indium, bismuth, antimony, 
gold, silver, cadmium and alloys thereof and their alloys . 

324 



V 



LO 



n -5 



flJ 



25 



v^l91. The method as claimed in Claim 97, further comprising: 
performing the method on at least one terminal on an 
electror^c component, wherein: 

vthe wire is made primarily of a metal selected from a 
group consisting of gold, copper, aluminum, silver, lead, tin, 
indium and tVeir alloys; 

the\ skeleton is coated with a first layer of the 
conductive material selected from a group consisting of nickel, 
cobalt, boron, j^osphorous, copper, tungsten, titanium, chromium, 
and their alloys; 



a top layW of 
from a group consist^Lng 



the c^rfTd^ictive material is solder selected 
(bf /lead, Vtin, indium, bismuth, antimony, 



gold, silver, cadmium Tand alloys thereof and their alloys, 



Mimed in 
mVthod 



Claim 101, further comprising: 
otn at least one terminal on an 



192. The method as c 
performing 'the/ 
electronic component, wh^erei 

the wire is rna/de pr\mar 
group consisting of go 
indium and their alloys 

the skeleto/n/ is coated 
conductive material s^elected from 
cobalt, boron, phosphorous, copper, tufk[sten, titanium, chromium, 
and their alloys; 

a top layer of the conductive mat^ial is solder selected 
from a group consisting of lead, tin, indium, bismuth, antimony, 
gold, silver, cadmium and alloys thereof and their alloys. 



ily of a metal selected from a 
aluminum, silver, lead, tin, 

with a first layer of the 
a N^roup consisting of nickel. 



193. The method as claimed in Claim 88, wherein\the conductive 
material is reactive with the wire stem; and 
further comprising: 
a barrier layer which is not reactive with the Vire stem 
disposed between the wire stem and the conductive materias 
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1 . The method as claimed in Claim 93, wherein the conductive 
mater^N^l is reactive with the wire stem; and 
further compr is ing : 

a barrier layer which is not reactive with the wire stem 
disposed ^etween the wire stem and the conductive material. 

195. Th'fe method as claimed in Claim 95, wherein the conductive 
material is rieactive with the wire stem; and 

f urtKer comprising: 

a barrier layer which is not reactive with the wire stem 
disposed between \he wire stem and the conductive material. 

196. The methooVas cliimefQXin Claim 88, wherein: 

each of twoXsurfaces of the electronic component has at 
least one protuberant contact mojinted thereto. 

197. The method as c|aimed /in Claim 90, wherein: 

each of two sur/ffacs^es of the electronic component has at 
least one protuberant cojltactV mounted thereto. 



198. The method as/ fclaimefl \Ln Claim 93, wherein: 

each of two Surfaces ofVthe electronic component has at 



least one protuberant 



contact/ moun"ced thereto, 



199. The method as claimed in Cl^m 97, wherein: 

each of two surfacjes of the eiectronic component has at 
least one protuberant contact mounted thereto. 

2 00. The method as claimed in Claim lo\, wherein: 

each of two surfaces of the electronic component has at 
least one protuberant contact mounted thereto. \ 



201. 



The method as claimed in Claim 88, whekein: 
the wire stem is S-shaped. \ 



rne me-cnoa as ciaj.mea in Claim 90, wnerein: 
ythe wire stem is S-shaped. 

203. TAe method as claimed in Claim 33, wherein: 
the wire stem is S-shaped. 

204. The method as claimed in Claim 97, wherein: 
the wrre stem is S-shaped. 

205. The method as claimed in Claim 101, wherein: 
the wire ^em is S-shaped. 
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206. Method of fo 
from a surface of an el^ 
bonding an en 
an electronic componen 
from the surface of th 



rtQiJns^ a resilient contact structure extending 
ftronicl component, comprising: 

}f a wire to a terminal on a surface of 
to\extend initially in a first direction 
elec\ro]iic components- 



configuring ithe wireVpo have a shape including at least 
two bends ; / 

severing thie/ wire si tsiiat a severed end of the wire 
extends generally in :ne first /direction; and 

overcoating /the wire and aiQ area surrounding the bonded 
end of the wire with an electricpally co\ductive; metallic material; 

wherein: 

the shape of the wirfe and the "^echanical properties of 
the metallic material cooperate to impart resiliency to a resulting 
resilient contact structure comprising the yire and the metallic 
material . 



25 207. Method for manufacturing a conductive contact on an 

electronic component^ comprising: 

bonding an end of a wire to a first area 6^ a surface of 
an electronic component; 

shaping the wire to extend as a wire st^ from the 
3 0 surface of the electronic component; 
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severing the wire stem so that it has a free end and a 
length; ah^ 

spositing a conductive coating having at least one layer 
on the wire^tem; 

wheVein: 

the Conductive coating covers at least a portion of the 
wire stem, said \ortion of the wire stem commencing at the bonded 
end of the wire stiem and continuing along its length; and 

the conductive coating covers a second area on the 
surface of the electisonic component, said second area being larger 
than and encompass ingVthe first area. 



U 



15 



208. Method, according to. clj 
the conductive \oatxnc/ co 

wire stem. 

209 . Method, according Jth cla 
at least one layer /^)f tfce 

along the entire length of ythe wxl 



207 r wherein: 

ers the entire length of the 



.m 207, wherein: 
:onductive coating is deposited 
stem. 



11J 2 0 



210. Method, according/ to clc 

the conductive ^oating/ cov 
length of the wire stem 



im\2 07 , wherein: 

rs only a portion of the 



s; 3 



211. Method, according to claim 207, 
supplying the wire from a spool 



further comprising: 
ofXwire. 
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212. Method, according to claim 207, whereYn: 

the first area is a conductive terininaJ\ disposed on the 
surface of the electronic component. 



213. Method, according to claim 207, wherein: 

the first area is a first portion of aX^conductive 
terminal ; and 

the second area is a second portion of the conductive 
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;14. Method, according to claim 207, further comprising: 

forming a plurality of wire stems at a plurality of first 
and secor^ areas on a conductive layer of the electronic component. 

215. M^hod, according to claim 207, wherein: 

the\iire stem is shaped in two-dimensions to define a 
skeleton of a resulting contact. 



LO 
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216. Method, aeb^rding to claim 207, wherein: 

the wire stek is shaped in-^three-dimensions to define a 
skeleton of a resulting \ontact , 



2 17 . Method , according \o 
the wire stem is sha 



, wherein: 
halve an S-shape, 



218. Method, according tio c]\aim 2 
the wire stem is shajped t\ e 
of the electronic component. 



07, wherein: 
end normal to the surface 
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219- Method, according ':o claim 2oV wherein: 

the wire stem is shaped to/ extend at an angle to the 
surface of the electronic component, 

220. Method, according to claim 2 07, wher^n; 

the electronic component is an interconnection substrate. 



221. Method, according to claim 207, wherein: 

the electronic component is a semiconductoV device. 



222. Method, according to claim 221, wherein: 

the semiconductor device is a silicon device. 
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Method, according to claim 221, wherein: 
the semiconductor device is a gallium -arsenide device. 

224. Method, according to claim 207, wherein: 
theXelectronic component is an interconnect socket. 

225, Method ,\ according to claim 207, wherein: 
the electronic component is a test socket. 



22 6, Method, accoX-ding to c 
the electronic\ comrpor 



m 207, wherein: 
nt \s a semiconductor wafer. 



227. Method, accordin* 
the electronic 

package. 



t/6 claim 



207 , wherein: 



ponent is a ceramic semiconductor 



228. Method, according to clc 
the electronic /com 

package - 



ponentN 



207 , wherein: 

is a plastic semiconductor 



207, 



229. Method, accordiJhg to cla 
the wire stem is bonded 
component using ultrasonic bonding/ equipment 



\ wherein: 
b the surface of the electronic 



230. Method, according to claim 207, whereiri: 

the wire stem is bonded to the surface the electronic 
component using thermosonic bonding equipment. 



231. 



component 



Method, according to claim 207, wherein: \ 

the wire stem is bonded to the surface of thds. electronic 

using thermocompression bonding equipment. \ 



Method, according to claiin 207, wherein wirefaonding 
equipment is used to bond the end of the wire stem to the surface 
of the Electronic component, and further comprising: 

during shaping, controlling all aspects of geometric 
characterVstics of the wire stem with a specific set of commands 
entered ii^to an electronic control system of the wirebonding 
equipment , 

233- Method, according to claim 207, wherein: 

autd^mated wirebonding equipment, controllable by a 
software algord^thm, is used to shape the wire stem and to determine 
the coordinate qf a tip of its free end. 



234 . Method, >accc 
shaping th^e /w 
by a control system, 



j^ng tb claim 207, further comprising: 
ii/e sten with automated equipment controlled 
ccordinc to a set of specified parameters. 



y 



235. Method, acc 
the wire is 



:or)ding t 



se\verec 



claim 207, wherein: 
by generating a spark. 



236. Method, aqfcording\jho claim 207, wherein: 

the wire is severed, using a flame-off technique. 



237. Method, accordirig toVclaim 207, further comprising: 
2 0 in same step as /sever iW the wire stem, forming a ball 

at a tip of the free end of the wire stem. 

238. Method, according to claim \207, wherein: 
the conductive coating is de5)osited by an 

electrochemical process . 



)5 239. Method, according to claim 207, wherein: 

the conductive coating is deposited^ by an electrolytic 
plating process. 
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Method, according to claim 207, wherein: 
the conductive coating is deposited -by an electroless 
plating process. 



241. Metnod, according to claim 207, wherein: 

the conductive coating is deposited by a process selected 
from the group consisting of physical vapor deposition and chemical 
vapor deposition \ 



5i 
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242. Method, according to claim 207, wherein: 
the conductive coating is deposited by a process that 

involves the decomposition of gaseous, liquid or solid precursors, 

'A 

243. Method, accord\ng/t6 cla 



providing the 
local protrusions . 



im 2 07, further comprising: 
'ductivs coating with a plurality of 



15 



20 



244. Method, accordapg toXclaim 243, further comprising: 
reducing a CyOntact resistance between the conductive 

contact and an electronijc device \to which the conductive contact 
is mated with the local fcirotfusioff 

245. Method, according to claim "^43, wherein: 



the local prybtrusions 
of an electroplated deposit. 



are provided by dendritic growth 



246. Method, according to claim 243, wierem; 

the local protrusions are provider by incorporation of 
foreign particulates into the conductive ^^oating during its 
deposition onto the wire stem. 



247. Method, according to claim 243, wherein; 

a uniform first layer of the conductive coating is 
deposited onto the wire stem; and 

further comprising forming the local protrusions in a 
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subsequently deposited layer of the conductive coating. 

24S\ Method, according to claim 247, wherein: 

:he first layer is selected to be a material suitable 
for imparting resilient properties to the conductive contact; and 
the\ subsequently deposited layer is selected to be a 
material thatVreduces the contact resistance between the 
conductive cont^t and the electronic device to which the 
conductive contact \is mated. 

249. Method, according to claim 207, wherein: 

an outer one a plur^ifcy of layers deposited on the 
wire stem includes a conductive i^terlial is selected from the group 
consisting of gold, silver \el^ment^ of the platinum group, and 
their alloys. 



250- Method, according t'of cl^^ifi 207, wherein: 

the wire stem comprises |[a material selected from the 

&]/uminuir/, \opper, beryllium, cadmium, 



group consisting of gold, 
silicon, magnesium, silver 



and platiinuinV and their alloys, 



251. Method, according to clatLm 2 07, ^erein: 

the wire stem has a di^'meter between 0.0005 and 0.005 

inches . 



2 52. Method, according to claim 251, whereii 

the wire stem has a diameter between 0\0007 and 0.003 

inches 

253. Method, according to claim 2 07, wherein; 

the conductive coating comprises a material sel\ected from 
the group consisting of nickel , copper , cobalt, iron, )^nd their 
alloys . 



254. Method, according to claim 207, wherein: 

333 
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the coating has a tensile strength in excess of 80,000 
pounds per\ square inch. 

255. Method, according to claim 207, further comprising: 
duf\ing deposition of the conductive coating, causing a 

compressive idternal stressing in the conductive coating. 

256. Metho\, according to claim 207, wherein: 
the ni\kel has a thickness between 0.00005 and 0.007 

inches . 



LO 
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257. Method, acbordyig 

the nickel via$ a/thi( 

inches . 



aim 256, wherein: 
ness between 0.00010 and 0.003 



258. Method, accorti/Liag to claim 207, wherein: 

the conductij4 \oati]|(g . is deposited as two or more 

of the two or more layers being 



layers, at least the o^^iter 
15 a conductive materia] 



Lay« 



259. Method, acceding tdXclaim 258, wherein: 



a first layer, depo 



,ed onto the wire stem, is nickel; 



and , , 

a second layer de^ositW over the first layer is a 

material selected from the ^ groupX consisting of gold, silver, 

elements of the platinum group, andVheir alloys. 

260. Method, according to claim 258, wherein: 

the two or more layers ar^ selected to tailor the 
mechanical. characteristics of the protu£ierant contact, 

261. Method, according to claim 207, Wherein: 
the first area includes a layer o^material selected from 

the group consisting of gold and aluminum. 
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2 A- Method, according to claim 207, wherein: 

the first area and the second area are portions of a 
conductiveX layer previously applied to the surface of the 
electronic c\Dinponent . 

263. Method, according to claim 262, further comprising: 

after \onding, removing the conductive layer from the 
electronic compon^t, selectively, in all but the first and second 
area . 



264. Method, according to claim 207, further comprising: 

establishing k predeterm^edNresiliency for the contact 
based on a shape of they wire yStem amd characteristics of the 
conductive coating selected\ffro/ the groijip consisting of thickness, 
yield strength, and elastic/ Vodulus . 



265. Method, accordir^g toVlaim 2jfc)7, wherein: 

the wire stem /comprises ^ material having a first 
strength; and 

the conductive/ coating Wmprises a material having a 
second strength which |^ greater tf^n the strength of the first 
material . 



2 66, Method, according to cyaim 207\ wherein: 

the conductive contact has controlled characteristics 
selected from the group cons'isting of \ physical properties, 
metallurgical properties, mechanical properties, bulk and surface. 

2 67. Method, according to claim 2 07, wher^^in: 

the raised conductive contact is shapM as a pin-shaped 
contact; and 

the electronic component is a pin grid aVray package. 



268. Method, according to claim 267, wherein: \ 

the pin grid array package is a ceramic pif^ grid array 
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package , 



Method, according to claim 267, wherein: 

Sthe pin grid array package is a plastic pin grid array 



270. Method, according to claim 207, further comprising: 

bonding, shaping and severing a plurality of wire stems, 
a first portion ctf the wire stems originating from a first level 
of the electronic Xcomponent/, a s^jcond portion of the wire stems 
originating from a second lever of the electronic component, said 
first level and saio. secoindr level b^ing non-coplanar with one 
another; 

wherein : 

the free ends of\^aid pluraloity of wire stems are severed 
to be substantially coplanak with one/another. 



271. Method, according toNclaim/ 270 , wherein: 
the free ends or the waSre ^tems are severed to extend to 

a plane parallel to at least one oS/the first and second levels of 
the electronic component. 

272. Method, according to cAaim ^7, further comprising: 
bonding, shaping and severing k plurality of wire stems, 

a first portion of the wire stems originating from a first 
electronic component, a second portionX of the wire stems 
originating from a second electronic componer 
wherein: 

the free ends of said plurality of wire^^tems are severed 
to be substantially coplanar with one another. 



273. Method, according to claim 272, wherein: 

the free ends of the wire stems are severed to extend to 
a plane parallel to at least one of the first and second electronic 
components. \ 



Method, according to claim 207, further comprising: 
bonding, shaping and severing a plurality of wire stems 
originatirtg from the electronic component, a first portion "of the 
wire stems xterminating on a first electronic device, a second 
portion of the wire stems terminating on a second electronic 
device , 
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275. Method Aaccording to claim 207, further comprising: 

bonding, \haping and severing a plurality of wire stems; 
wherein: 



a first po 
terminate at a first 
component ; and 

a second po 
terminate at a second 
component, said first 
coplanar • 



tion/ 



the wire stems are severed to 



(l abpve the surface of the electronic 

oi the wire stems are severed to 
eveiv. above the surface of the electronic 
levelX and said second level being non- 



276. Method, accdirding to claim 207, further comprising: 

bonding, shaping and seveVing a plurality of wire stems 
originating from at least two electVonic components, each of a 
portion of the wire stems extending from^a corresponding one of the 
at least two electronic components. 



277. Method, according to claim 276, further comprising: 

interconnecting the first and \ second electronic 
components . 



25 278. Method, according to claim 276, wherein^ 

one of the first and second electronic components is a 

capacitor. 

279. Method, according to claim 276, wherein; 

one of the first and second electronic components is a 
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280. Method, according to claim 207, further comprising: 

bonding, shaping and severing a plurality of wire stems; 
wherein : 

a first portion of the wire stems are severed to 
terminate \t a first level above the surface of the electronic 

component; and 

a Second portion of the wire stems are severed to 
terminate at aXsecond level above the surface of the electronic 
component, said\first level and said second level being non- 
coplanar ; and 

further cJsiinpri^ii 



terminating\ the/ first 
interconnection substrate; and 
terminating tH^seconc 



portion of the wire stems on an 

portion of the wire stems on an 
electronic device dispo^ed\hetwj^en the interconnection substrate 
and the electronic comppnent\ 

281- Method, acctpfding to /ciaim 280, wherein: 

the electronic coppon^nt is a bare, unpackaged 
semiconductor device 

282. Method, according to claim 2S(0, wherein: 
the electronic device is a capacitor. 
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283- Method, according to claim 280, therein: 

the electronic component is \ bare , 
semiconductor device; and 

the electronic device is a capacitor. 



unpackaged 
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284. Method, according to claim 207, wherein; 

the conductive coating comprises soldeii, and the 
conductive contact is a tower-like solder contact extending from 
the surface of the electronic component. 
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28^. Method, according to claim 284, further comprising: 

prior to depositing the conductive coating on the wire 
stem, depositing a barrier layer on the wire stem, said barrier 
layer bein\ a material selected to prevent a reaction between the 
conductive boating and the wire stem. 

286. MetVod, according to claim 285, wherein: 
the wire stem is gold; and 

the barrier layer is a material selected from the group 
consisting of nioJcel, copper, cobalt, iron, or their alloys. 



CI 



LO 287. Method, according ^ 

establishiW yth^ 
electronic substrate by js^lect: 
conductive coating . 



claim 207, further comprising: 
oldering characteristics of the 
on of a material composition of the 



15 
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288. Method, acc 
establis 
the raised conductiv 
material composition 



td5mg to claim 207, wherein: 
hing/l theXlpng term effects from interaction of 
t with solder . by selection of a 
ductive coating. 



contd 



f the/cc 



/ 



2 89. Method, according to cJSaim 2 07, wherein: 

the wire stem has a diai^eter between 0,0005 and 0,005 
inches ; and 

further comprising: 
prior to depositing the solqer, coating the wire stem 
with nickel having a thickness between Ov. 00005 and 0.007 inches 



290. Method, according to claim 289, \herein; 
25 the wire stem has a diameter betV^en 0.0007 and 0.003 

inches; and 

the nickel has a thickness between\o . 00010 and 0.003 

inches . 
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2b A* I'lecnoQ, accoraing co cxaim ^u/; lurcner couiprising: 

^shaping the wire stem in a form of a loop, said loop 
originatingV s^*^ terminating in a selected second area on the 
surface of the electronic component. 



292 , Method^^, according to claim 207, further comprising: 

shapings the wire stem in a form of a loop, said loop 
originating on a ccsnductive terminal of the electronic component, 
said loop terminating on a sacrificial element. 



293 . Method, accor 
after bonding 
sacrificial conductor, rem^ 



ing tp^craim 292, further comprising: 

free\end of the wire stem to the 
ing the sacrificial element. 



294. Method, according t(\cla: 
the sacrificiaV alemei 
conductive coating on the Iwire stt 



293, wherein: 
3 removed after depositing the 



295. Method, accordirig to claim \93, wherein: 

the sacrif iciar/element is removed before depositing the 
conductive coating on the wire stem. 
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296. Method, according to claim 207, fiirther comprising: 

shaping the wire stem |in a form ok a loop, said loop 
originating on a sacrificial element, said loofa terminating on a 
conductive terminal of the electronic component. 
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297. Method, according to claim 207, further comprising: 

shaping the wire stem in a form of a loop\ said loop 
originating in the second area on the surface of the electronic 
component, said loop terminating in a third area distinct 3from the 
second area - 
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Method, according to claim 207, further comprising: 
shaping the wire stem in a form of a loop, said loop 
originatingX in a third area on the surface of the electronic 
component, sa\d third area distinct from said second area, and said 
loop terminating in the second area. 

299. Method, \according to claim 207, further comprising: 

shaping a\ first length of the wire stem into a first 
loop, said first loopv or iginating and terminating on a conductive 
terminal disposed on t\e surface ofJ&he electronic component ; 

severing the f^rst lengrh of \the wire stem; 

shaping a secono. leng/h of tl\e wire stem into a second 
loop, said second loop originating 
conductive terminal and faeinqiKparallel 

severing the seconc 



and terminating on the 
to the first loop; 
the wire; and 



depositing a commoi) con^ucti 
first and second loops and o^ 
controlled aspect ratio colur 
terminal of the electronic ofomponent; 

prior to deposi 
solder, coating the two loops with aj 

wherein: 



^e coating of solder on the 
iductive terminal to form a 
disposed on the conductive 
ind 

m conductive coating of 
^er layer; 



the wire is gold; 

the solder is an alloy of lead and hSn; and 
the barrier layer is a nickel alloy liaving a thickness 

on the wires sufficient to deter a reaction between the solder of 

the conductive coating and the gold of the wire, 



300. Method, according to claim 207, further comprising: 

prior to severing the wire, bonding an Vntermediate 
portion of the wire to the electronic component, thereby forming 
a skeleton on the surface of the electronic component. 



au^oraing zo ciaim 300, wherein; 
the intermediate portion is bonded to- the second area 
the electironic component. 



of 



302. MeWd, according to claim 300, further comprising: 
aftW bonding the intermediate portion of the wire to 

the electronic N^omponent, coating the skeleton with a solder mass. 

303. Method \ according to claim 302, further comprisina- 
prior t^ coating the skeleton with the solder ^mass 

coating the skeletoX with a barrier layer. 
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Method, accoVding to claim 300, further comprising- 
after bonding the inArmediate portion of the wire to 
the electronic componentX seWrii^g the wire t 
end for bonding as a sub^eqiient 
electronic component. 



305. Method, according 

a plurality of ^ 

/ 



cl 



o have a subsequent 
skeleton on the surface of the 



ele1 

area of the electronic comi^onent 



im 3 00, wherein: 
s are formed on a common second 



3 06. Method, according to 
the common second are«! 



aai\ 



IS 



3 05, wherein; 
terminal . 



^.^ 2 0 



307. Method, according to claim 3( 
the plurality of skeletons a: 
depositing step. 



!, wherein: 

overcoated in a common 



308. Method, according to claim 300, father comprising- 

after bonding the intermediate potion of the wire to 
the electronic component, without severing theVire, continuing to 
bond subsequent intermediate portions of tlk wire, without 
severing, to form a sequence of skeletons on th\ surf ace of the 
electronic component. 



309\ Method, according to claim 308, further comprising: 

mding and severing a last one of the skeletons adjacent 
the first ar^a, 

310. Meth^, according to claim 308, wherein: 
the sequence of skeletons defines an enclosed area on the 

surface of the electronic component. 

311. Method, accGirding to claim 3 00, further comprising: 
depositing so^Lder as the conductive coating in a manner 

that the solder fills thk enclo|Led area, 



01, further comprising: 
sr-filled area into contact 
fifom the group consisting of 



,0 312, Method, according \t:o Ici/aim 

bringing the enclos^a/ sold 
with an electronic device sel^ted 
heat sinks and substrates, 

313. Method, according to clai^ 207, further comprising 
5 repeating the step^/of bona|[Tig, shaping and severing for 

a plurality of wire stems , ^ wherein \the conductive coating is 
deposited as a common coating onto the f^lurality of wire stems 
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314. Method, according to cla:|.m 313 ,NsWherein: 

the plurality of wire stems are \arranged in an array 
pattern on the surface of the electronic compWient. 
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315, Method, according to claim 207, further comprising: 

bonding the second end of the wire stem ti^ the first area 

of the electronic component to form a loop; and 

further shaping the loop to extend from t);^e electronic 

component in three-dimensions. 



343 




:0 



3\o- Method for manufacturing electrical contacts on a surface 
of an electronic component, comprising, for each raised electrical 
contact : 

Donding a one end of a wire to a first area on the 
surface of tlie electronic component, said surface of the electronic 
component disposed in a plane defined by an "x" axis and a "y" axis 
orthogonal to\the "x" axis; 

with\ the one end of the wire bonded to the area on the 
surface of the Nelectronic component, extending the wire in a "z" 
axis mutually orthogonal to the "x" and "y" axes, and in at least 
one of the "x" or\"y" directions; 

after expending the wire, severing the wire so that it 
has a length and a fjree end opoosite the one end; 

while exte\dinq th^ wiVe, shaping the wire to have at 



least one U-shaped benxi along its 



i/Umetall: 



length; and 



after extendii^gf ;and shapjing the wire, depositing a first 

material to cover a second area 
which is greater than and which 



electrically conductive, Ni/lnetailic 
on the surface of the s/j[£\strate 

subsumes the first area/tfo Which /the one end of the wire is bonded 
and to cover at least /a/ por'tiory of the length of the wire, said 
portion of the wire extindin^ fyrom the one end of the wire along 
the length of the wir^ iowardsYthe free end of the wire 



317. Method, according to cla^im 316, further comprising: 
depositing at least/ two coatings on the wire. 

25 318. Method of connecting a first electronic component to a 

second electronic component, comprisinc 

providing a third electronic co'tnponent between the first 
and the second electronic components, \said third electronic 
component having a first plurality of resilient contact structures 

;0 extending from a first surface thereof for contacting a 
corresponding plurality of contact points on a face of the first 
electronic component, said third electronic ciDmponent having a 
second plurality of resilient contact structures \extending from a 
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seosPnc arface thereof for contacting a corresponding plurality of 
contact points on a face of the second electronic component; and 

within the third electronic component, making a 
connectiN^n between the first plurality of resilient contact 
structures, and the second plurality of resilient contact 
structures , 

319. MethW, according to claim 318, wherein; 

the fs^rst electronic component is a semiconductor 

package , 



320. Method, according tczr claim 318, wherein: 

the first \ elecftr/nic \ component is an unpackaged 



semiconductor die , 



321. Method, accordin 



the second ele'ctr 



board. 



322 . Method, accordiJng to 
the third electyoni 
interconnection between the first arli 




318 , wherein: 
cimponent is a printed circuit 



4im 318, wherein: 
cDnent provides for demountable 
second electronic components. 



323 . Method of making a temporary ^connection between a first 
electronic component and a second el^sctronic component, and 
subsequently making a permanent connection between the first 
electronic component and a third electronic component, comprising: 

mounting a plurality of resilient cofitact structures to 
a surface of the first electronic component; 

urging the first electronic component a^inst the second 
electronic component to effect a temporary connection between the 
first electronic component and the second electronics component ; 

removing the second electronic component; an^ 

mounting the first electronic component to \the third 
electronic component. \ 
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324-\Method, according to claim 323, further comprising: 

/hile the first and second electronic components are 
temporarilyX connected, performing at least one function selected 
from the group consisting of burn-in and testing of the first 
electronic component. 
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32 5 . InterjDoser , comprising: 

a dierectric substrate having a first surface and a 
second surface opbosite the fir^-t surface, a first plurality of 
conductive areas qn the /firsc surface, a second plurality of 
conductive areas on tihe seconca surf cice, each of the first plurality 
of conductive areas e\ectri/:ally connected to a corresponding one 
of the second conductive/ q/teas ; 

a first plufjb^lity of 
extending from the f irsty VonductiA/e areas; and 

a second plurality of contact structures extending from 
the first conductive areas , 



resilient contact structures 



326. Interposer, 'accordin^\fco claim 325, wherein: 
the first plurality o:f \resilient contact structures are 

compliant contact structures. 

327. Interposer, according to cl^aim 326, further comprising: 
at least one standoff elemeVt fabricated on the first 

surface, to limit deflection of the fir^t plurality of resilient 
contact structures- 



328. Interposer structure, according toXclaim 325, wherein: 
the electrical connections between \he first plurality 
of conductive areas and the .second plurality ofXconductive areas 
is plated through holes. 
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3, \. Interposer, according to claim 325, wherein: 

the second plurality of contact structures are resilient 
contact stisuctures . 

330. Interposer, according to claim 229, wherein: 

the \econd plurality of contact structures are non- 
resilient contact structures, 

331. Interposer, according to claim 325, wherein: 
at least \ one of either of the first plurality of 

resilient contact structures and the second plurality of contact 
structures comprises aX least two contact structures. 



332, Interposer, com^Dris^mg: 

a dielectric su 
second surface opposite the 
of conductive areas on the f 

a plurality of reisil'i^snt cc 
the plurality of conductivfy/ are^, 
extending beyond the first sjarf ace \f 



second portion contiguous 
beyond the second surface c 
an interconnect to a second 



irith the il^st portion and extending 



making a connection to a first elect2s;^3nic component, and having a 



k the diel 



mg a first surface and a 
ace, and having a plurality 
ce; 

ntact structures mounted to 
md having a first portion 
the dielectric substrate for 



icisric substrate for making 



electroniq component. 



333. Interposer, according to claim 332 ,\wherein: 
the second portions of the plurality ofvresilient contact 

structures extend through holes in the substrate, 

334. Interposer, according to claim 325, whereinN 
the second plurality of contact structures ar^ resilient 

contact structures; and 

further comprising: 

conductive traces on both surfaces of the diel^tric 

substrate. 
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335 . \Interposer , according to claim 325, further comprising: 
standoff elements on the first side of the substrate 

336. InteVposer, according to claim 325, further comprising: 
a plurality of conductive areas on the first side of the 

substrate; 

wherein: 

the firstX plurality of resilient contact structures 
extend from the conduotive areas, 



3 37. Interposer, according tc5 claYm 336, further comprising: 
a plurality of ho^es l^Xycending through the substrate; and 
wherein : 

Tuctures extend from the conductive 



the second contact s 
areas through the plurality 
substrate. 



338 . Interposer, accordtlng to c\a: 
the first pluralit//of resi: 



arranged in pairs, 




:o the second side of the 



325 , wherein: 
ent contact structures are 



339. Interposer, according to claim 2 23, further comprising: 
a plurality of conductive areas onNthe first side of the 
substrate; and 

a plurality of holes extending through the substrate; 
wherein: 

the first plurality of resilient con^^act structures 
extend through the plurality of holes beyond the firVt side of the 
substrate to beyond the second side of the substrate, \ and 

the first plurality of resilient contact structures are 
electrically connected to the conductive areas. 
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3v .\ Interposer, comprising: 

substrate having a plurality of holes extending from 
ci first surface of the substrate to a second surface of the 
substrate; 

a p3\irality of contact structures, each contact structure 
disposed withim a corresponding hole; and 

means \f or supporting the contact structures within the 

holes . 

341. Interposer, according to claim 340, wherein: 

the contac\ structures are resilient contact structures 



342 . Interposer, ^ccoryt 
the means for\sut>po 



ing^o claim 340, wherein: 

ting is an elastomer ic material- 



3 4 3. Interposer , accoVding to 
at least a po^y\on of 
electrically conductive- 

344- Interposer, according \to 
a metallic surfflace wit 
wherein: 
the means for Ifeupportin^ 



claim 342, wherein: 
the elastomeric material is 



claim 340, further comprising: 
each hole; and 

LS solder. 



20 345. Interposer, according to^cl^im 340, wherein: 

the substrate is metallic, ^^nd is overcoated with an 
insulating material. 



346, Method of manufacturing shap^ contact structures, 
comprising: 

)5 mounting a plurality of f ree-standi^na wire stems to a 

substrate with a first mechanism; and \ 

shaping the wire stems with a second mechanism which is 
external to the first mechanism. 
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3^ . Semiconductor package, comprising: 
a first insulating layer; 

a first conductive layer disposed on a first surface of 
the first insulating layer and patterned to have a first plurality 
of conductive traces; 

a second insulating layer; 

a second conductive layer disposed on a first surface of 
the second insulating layer and patterned to have a second 
plurality of conductive traces; 

the first conductive layer being in contact with the 

second insulating layer; 

the second conductive and insulating layers are arranged 
and disposed so that outer portions of the first plurality of 
conductive traces are exposed; 

a first plurality of electrical contact structures 
mounted to outer portions of the first plurality of conductive 
traces; and 

a second plurality of electrical contact structures 
mounted to the second plurality of conductive traces. 

348. Semiconductor package, according to claim 3 47, wherein: 
the first plurality of electrical contact structures 

extend to a plane; and 

the second plurality of electrical contact structures 

extend to the plane. 

349. Semiconductor package, according to claim 347, wherein: 
the first plurality of electrical contact structures are 

resilient contact structures; and 

the second plurality of electrical contact structures are 

resilient contact structures. 

350. Semiconductor package, according to claim 347, further 

comprising: 

means for receiving a semiconductor device; 

350 
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wherein: 

the second conductive and insulating layers are arranged 

and disposed so that inner portions of the first plurality of 

conductive traces are exposed for connecting to a semiconductor 

device ; and 

further comprising: 

means for connecting the semiconductor device to the 
exposed inner portions of the first plurality of conductive traces; 
and 

means for connecting the semiconductor device to the 
second plurality of conductive traces, 

a first plurality of electrical contact structures 
mounted to outer portions of the first plurality of conductive 
traces ; and 

a second plurality of electrical contact structures 
mounted to the second plurality of conductive traces. 

3 51. Semiconductor device, comprising: 

a semiconductor die having a front surface and a back 

surface; 

a plurality of free-standing interconnect structures 
mounted to the front surface of the semiconductor die; and 

a plurality of free-standing heat-dissipating structures 
mounted to the back surface of the semiconductor die. 

3 52. Semiconductor device, according to claim 351, wherein: 
the interconnect structures are resilient contact 
structures. 

353. Semiconductor device, according to claim 351, wherein: 
the interconnect . structures are compliant contact 
structures . 

3 54. Semiconductor device, according to claim 3 51, wherein: 
the free-standing heat-dissipating structures are wires 
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mountt to the back surface of the semiconductor die. 

355. Semiconductor device, according to claim 351, wherein: 
the free-standing interconnect structures are of a first 

material; and 

5 the free-standing heat-dissipating structures are of a 

second material which is different from the first material, 

356. Semiconductor device, according to claim 355, wherein: 
the free-standing interconnect structures and the free- 
standing heat-dissipating structures are overcoated with a common 

0 material. 

357. Semiconductor device, according to claim 351, further 
comprising: 

a layer of a metallic material disposed between the free- 
standing heat-dissipating structures and the back surface of the 

5 semiconductor die. 

the interconnect structures are resilient contact 

structures. 

358. Semiconductor device, comprising: 

a semiconductor die having a front surface and a back 

0 surface; and 

a plurality of free-standing resilient contact structures 
mounted to the front surface of the semiconductor die. 

3 59. Semiconductor device, according to claim 3 58, further 
comprising: 

5 conductive pads disposed on the front surface of the 

semiconductor die; and 
wherein: 

one contact structure is mounted to each conductive pad. 



3 60. Semiconductor device, according to claim 3 58, wherein the 
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contact structures each comprise: 

a wire stem bonded at one end to the front surface of the 
semiconductor die and configured to have a springable shape; and 

an overcoat material applied over the wire stem and over 
a portion of the front surface of the semiconductor die. 

361. Semiconductor device, according to claim 358, wherein: 
the resilient contact structures are compliant. 
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3dv2, Method of assembling an electronic assembly, comprising: 
preparing a first wiring substrate with a first plurality 
of semic^ductor devices mounted to the first wiring substrate; 

reparing a second wiring substrate with a second 
plurality oX semiconductor devices mounted to the second wiring 
substrate; 

the \econd wiring substrate has electrical contact 
structures mountfed thereto for connecting to contact pads on the 

first wiring substrate; ^^^v 

the firsthand 94coVd wiring substrates are stacked, one 

atop the other, and\a 
electrical contact st 



r 



interconnected to one another with the 
;tures\ 



363 . Method, accdlrding to claim 362 , wherein: 
the first w[ ring\ substrate has two sides; 



wiring\^i.bstrate has two sides; 



arality 



of semiconductor devices are mounted 



irst wirxng substrate; and 
plurality of\emiconductor devices are mounted 



the second 
the first p 
to both sides of the 
the second 

to both sides of the second Jiring\ubstrate 

364. Method, according 4o claim 362Xfurther comprising: 

a first * plurality of resilient contact structures 

electrically interconnecting the first plurals^ty of semiconductor 

devices to the first wiring substrate; and 

a second plurality of resilient c^tact structures 
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ele\tr ally interconnecting the second plurality of semiconductor 
deviXes to the second wiring substrate. 

26\. Method of mounting a free-standing contact structure to 
an electronic component, comprising: 

providing a pierceable mass of conductive material on a 
terminal ok an electronic component ; 

irtserting an end of a wire into the conductive material; 

severing the wire to be free-standing; and 

overcoating the wire and the mass with a conductive, 

metallic material. 

366. Method Aaccording to claim 365, wherein: 

the massXof copduc^ive material is solder. 
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3 67. Method, according to\ claim 3 65, wherein: 

the mass of /teonductiie material is conductive epoxy. 



3 68, Method, actio 
the overcoat 

1/ 



369. Method of performii 
bonding a bond wire 



claim 365, wherein: 
pcirformed by plating. 



wirebonding , comprising : 
■o a terminal with a capillary; 
playing the bond wirfe\out of the capillary; 
severing the bond/ wii^e with a discharge from an 

electrode; and 

while severing the bond wi\;e, illuminating at least one 
of the electrode and the bond wire with ultraviolet light, 

370, Method, according to claim 369,\urther comprising: 
prior to severing the bond wire,\^onf iguring the bond 

wire to have a springable shape, 

371. Method of forming a ball at an end of a^irebond wire, 
comprising: 
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V ^ausing an electrical discharge between an electrode and 
a bond ' ^ire\ and 

whiUe causing the electrical discharge, illuminating at 
leaf 5t one of \he electrode and the bond wire with ultraviolet 
5 lig'nt. \ 

372. Method of\perf orming wirebonding, comprising: 

bonding a bond wire to a terminal with a capillary; 
playing the bond wire out of the capillary; 

while playing\ the b^nd \ wire out of the capillary, 

\ / / \ 

-0 providing a gas flow within th^e capi^llary. 

) \ 

37 3. Method, according \to claim 372 , further comprising: 

while playing the bond v^ire out of the capillary, 
: confiaurinq the bond wire to have a sprinaable shaoe. 

^ 374. Method of making engineering changes in an interposer 

.5 having a first plurality of contact j structures extending from a 
first side of a substrate and a second plurality cf contact 
structures extending from a second side of the substrate, 
comprising: 

providing a plurality of conductive traces on at least 
0 one side of the substrate; and 

routing the conductive traces so as to interconnect 
selected ones of the first plurality of contact structures with 
selected ones of the second plurality of contact structures. 
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